Regeneration of axons from adult rat retinal ganglion cells on cultured Schwann cells is not dependent on basal lamina.
The ability of sciatic nerve grafts to support in vivo regeneration of retinal ganglion cell axons in the adult rat raises the question of which peripheral nerve constituents may be required to promote this unexpected central regenerative response. Prime candidates for this role include the surface of the Schwann cell and components of extracellular matrix present in peripheral nerve trunks. To determine the relative importance of Schwann cells and their basal lamina in promoting retinal ganglion cell axon regeneration in the mammalian visual system, we have used an in vitro model. This approach allowed analysis of the abilities of defined peripheral nerve constituents to promote in vitro outgrowth of neurites from explants of adult rat retina harvested 7 to 10 days after in vivo optic nerve crush. Neurite outgrowth was assessed by neurofilament immunofluorescence after 3 to 20 days in vitro. Culture substrata, consisting of isolated Schwann cells (SC), Schwann cells with their assembled extracellular matrix (SC + ECM), or isolated extracellular matrix from which the Schwann cells had been removed (ECM), were prepared by first co-culturing rat Schwann cells with embryonic dorsal root ganglion neurites on a layer of type I collagen, and then manipulating the cultures to produce the desired substrata. Type I collagen alone did not support neurite growth from adult rat retina. SC and SC + ECM supported regeneration of axons from retinal explants at average growth rates of 18 and 30 microns/h, respectively. Isolated ECM was a poor substrate for retinal neurite growth; the few neurites that gained access to this material grew at rates averaging less than 3 microns/h. These observations suggest that regeneration of adult mammalian retinal ganglion cell axons through peripheral nerve grafts (in vivo) is primarily dependent on neurite-promoting factors present on the surface of Schwann cells and does not require organized extracellular matrix.